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REDUCING EVAPORATION FROM FARM DAMS
A progress report—December, 1969
By I. A. F. LAING, Research Officer, Soils Division

IN most seasons in the Western Australian Wheatbelt evaporation reduction techniques
rate a low priority due to either the expense or the relative inefficiency of the techniques.
It is generally agreed that a similar investment in deepening or enlarging existing dams,
or making new dams larger from the outset, is likely to be more profitable.

But in a year such as the present
POLYTHENE SHEETING COVERS FOR
with overall district water shortages, the
W A T E R I N DAMS
economics of evaporation reduction are
somewhat different. When farms in parts
This is a progress report and it must be
of the southeastern wheatbelt run out of stressed that the techniques described
water this summer, to cart water will have been tested for only a relatively
involve a round-trip of more than 40 miles short period. Problems exist in the use of
for many farmers and more than 100 miles
polythene sheeting to cover dams and
for a few. This will be costly.
If evaporation from dams can be reduced, until these problems are solved satisfacsome farmers may not have to cart water, torily, such covers cannot be fully recommended.
The most serious problem
and others will need to cart less water.
The following notes describe recent appears to be the sinking of the polythene
investigations of likely methods of sheets after water and soil has lodged on
top of the cover following rain.
evaporation reduction.

Covering dams with white vinyl
sheeting (top) and black polythene. The sheeting is supplied
as a concertina-folded parcel
which is secured at one end of
the dam and can then be pulled
into place by two men, one at
each side of the dam
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Black polythene sheet in position. Sandbags placed at five-foot intervals around the edge of the sheet hold it to the
wail of the dam. The polythene floats on the water surface

Black polythene accepts heat more
readily than water which contains suspended clay, and because of this we
assume that water temperatures are likely
to be higher under a sheet of black polythene. Also, by reducing evaporation the
cover conserves heat in the water, causing
higher water temperatures.
While the black polythene will accept
heat more readily in the day-time (compared to muddy water), it should also lose
heat more readily at night. The smooth
and shiny nature of the polythene surface
tends to reduce the rate of heat absorption, and reduce the rate of radiation.
The recommended thickness of polythene sheeting is 0.006 in. This grade of
polythene is quite robust, and can be
handled by unskilled people with little
fear of damage. Of course, sharp projections such as sticks and stones will cause
tearing of the sheet, if not removed before
the sheet is placed.
Black polythene 0.006 in. thick is readily
available in Perth. It can be supplied as
prefabricated sheets of the dimensions
required. These sheets are made up in
the factory from smaller sheets welded
together by a heat welding technique.
These joins are very strong and waterproof. The large sheets are "concertina"

Polythene is an effective covering for
dams because it floats on water.
There is no doubt that polythene sheeting can provide a barrier to prevent
evaporation from a water surface. During
September and October, Soils Division
staff spread polythene covers over the
water in five farm dams. The technique
appears to be a practical method of reducing evaporation losses, although it is too
early to assess completely the effects of
the covers.
For this particular application, the
unanimous recommendation from the
makers, and agents of polythene, and
from the Government Chemical Laboratories, is that black polythene be used.
Black polythene lasts much longer than
either white pigmented or clear polythene,
when exposed to sunlight. The black
polythene should last between two and
Ave years when exposed. White and clear
polythene would be unlikely to last one
summer exposed.
The ultra-violet light fraction of sunlight causes degradation of polythene, the
polythene finally becomes brittle and the
sheets crack. Polythene containing 2 per
cent, carbon black has the ability to resist
degradation.
9
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folded in such a way that the sheet can
be unfolded from the supply roll by pulling
from one side of the roll. The weight and
bulk of large sheets are a disadvantage:
a sheet measuring 100 ft. x 100 ft. weighs
290 lb. and occupies up to 60 cu. ft.
The retail price of these prefabricated
sheets is 34c per sq. yd.
Although black polythene is available
at only 18c per square yard in sheets
measuring 20 ft. x 150 ft., the problems of
joining adjacent sheets and in handling
the large sheets, makes the extra outlay
for prefabricated sheets worthwhile.
Application of a prefabricated polythene
sheet to a water surface

Before the sheet is placed on the water,
sand bags, each containing 25 to 30 lb. of
sand, should be placed at 5 ft. intervals
around the dam and about 4 ft. above the
water's edge. These bags are to be used to
anchor the edges of the polythene sheet.
The sheet should be bigger than the
water surface, to allow for a 2 ft. overlap
on all sides.
To avoid damaging the polythene, it is
convenient to unroll the sheet on a number of tarpaulins, which are placed side
by side to completely span one side of the
dam just above the water level.
A calm day should be chosen for this
job, and, if possible, the sheet should be
laid with the wind following. The polythene is supplied in a folded roll, which
can be unfolded along one side of the dam
to occupy the width of the dam. This long
roll has a long edge visible.
With a man pulling each corner of the
leading edge of the sheet, the sheet is
pulled across the water surface by the two
men, walking parallel but on opposite sides
of the water surface. The leading edge is
draped between the men, and the polythene is supported by the water in the
middle. Polythene floats on water, and
although some water may be forced on
top of the sheet during the spreading
process, this will be only a small amount
and of little consequence.
As the sheet is pulled across the dam,
the polythene unfolds from the top of the
"concertina" folded roll, and little resistance to the sheet movement comes from
unfolding the roll. Some assistance may
be afforded by two more men pulling the

sheet at the edges when the sheet spreading has reached the half-way mark.
When the sheet has been fully spread,
the worst of the large airbubbles and
wrinkles should be removed by lifting the
edge of the sheet, and stressing the sheet
from different points. (It is almost
impossible to remove all the wrinkles from
a large cover.)
The sheet should then be anchored at
5 ft. intervals with sand bags. If the
sand bags are placed in contact with the
walls of the dam and the polythene, there
is less chance of the bags sliding. If some
slack is allowed in the sheet (before
anchoring) then the chances of damage
may be reduced.
It is wise to have six men present during the sheet-spreading process, in case
of unexpected strong winds, which could
cause damage to the sheet.
The time taken to fill 60 sand bags,
distribute the bags around a dam, unroll
and spread a polythene sheet, and to
anchor the sheet, is about one hour with
6 men on the job.
Our experience with this technique is
quite recent and relatively short, but the
following points are worth mentioning at
this stage.
Water temperature

Water temperatures are likely to be
higher in dams covered with black polythene, and the expected increase in
temperature is difficult to assess. If the
total surface of a dam is not covered, the
evaporation from the uncovered portion
will be greater than it would have been.
If the water is completely covered, sunlight will be excluded from the water, and
organisms such as algae will not be able
to survive. Because oxygen supplies will
be limiting, except near the edge of the
dam, animals such as gilgies (yabbies),
fish, frogs, water beetles, algae, etc., will
die after the cover is placed. Occasional
removal of one corner of the cover, or
aeration, using a compressor and hose, may
increase the oxygen supply.
In general, the normal decay of organic
matter requires a supply of oxygen. If
oxygen is in limited supply, foul smelling
gases such as hydrogen sulphide ("rottenegg" gas) and methane ("marsh" gas) may
be produced, but these gases are quickly
lost to the atmosphere when the water is
aerated.
10
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Drawing water from a covered dam

Using water from a polythene-covered
dam is best done by pumping or siphoning
the water into troughs, and fencing the
dam. It should be possible to arrange
fencing so that the animals are allowed
access to a narrow lane in a dam, and the
polythene cover placed accordingly. We
are not aware that this has been tried.
As the water level goes down, adjustment
of the sand bags and polythene sheet will
be required. If this is not done, there is
the chance that excessive tension will
damage the sheet.
When it rains

Light falls of rain will cause little worry.
If water can be encouraged to go below
the sheet, well and good.
If heavy rain falls, much water with
suspended clay and silt may lodge on top
of the sheet, and it may be necessary to
remove the sheet and replace it. In this
case, the procedure for spreading the sheet
should be reversed.
After a few days, any suspended soil
particles tend to settle, and this extra
weight on the polythene sheet tends to
make the sheet sink in the water. This
problem may be avoided by promptly

The polythene sheet normally floats without difficulty, but
silt and water deposited on it by heavy rain may sink it.
If this happens it can be fairly easily dragged out of the
dam and replaced. Sections of the sheet still above water
are arrowed

removing the polythene cover after heavy
rain, turning the cover upside down, and
replacing it on the water surface. This
should allow any deposited clay or silt to
separate from the polythene.
Economics of the treatment

The cost of evaporation control must be
viewed in conjunction with the cost of
alternative water.
This season, a comparison with the cost
of carting water can be made. In many
south-eastern wheatbelt districts, points
of supply this summer will be few and far
between, and these supply points will be
drawn on heavily. The time spent carting (travelling plus queuing time) must be
considered.
Evaporation reduction is generally more
economically attractive in the northern
wheatbelt, where the annual evaporation
loss from dams is up to 7 ft.
An example

A black prefabricated polythene (0.006
in.) sheet, measuring 90 ft. x 90 ft., and
weighing 230 lb. was spread on the water
surface of a dam at Corrigin, on September
25, 1969.
The dam held 8 ft. of water, with surface
measurements of 91 ft. x 84 ft. Assuming
the sides of the excavation have a batter
slope of 3 in 1, the volume of water held
at the time was 1,200 cubic yards or
202,000 gallons.
The cover was slightly smaller than the
water surface, and a small area of water
remained uncovered.
This dam was intended to remain
covered all the summer, but not to be
drawn on until after Christmas. The
following calculations are made on the
assumption that the dam is not drawn on
at all during the summer, but this is only
for ease of calculation. This assumption
tends to make the economics of the technique more attractive.
Assuming the evaporation from a dam
at Corrigin to be 48 inches from October
to May (inclusive), the loss by evaporation
from this particular dam, uncovered,
would be 740 cubic yards or 125,000 gallons.
If we assume the polythene cover to be
90 per cent, effective in reducing evaporation, then the expected evaporation from
a covered dam at Corrigin would be 5
11
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inches from October to May (incl.) The
loss by evaporation from this particular
dam, covered, would be: 160 cubic yards
or 27,000 gallons.
Thus, the difference in water loss
between the covered and uncovered dams
would be the volume of water saved, that
is, 580 cubic yards or 98,000 gallons.
$
The retail cost of the polythene

The polythene sheet is assumed here to
last for only one season. It may be possible
to use it for the same purpose next year,
or even for other purposes, such as grain,
hay or silage storage.
ALTERNATIVE MATERIALS TO
POLYTHENE
Vinyl (P.V.C.) sheeting

A cover of white "outdoor vinyl (0.008 in.)
has been used on a dam at Badgingarra
Research Station. This material is much
more durable than polythene, but is almost
twice as expensive as a prefabricated
Total cost $312.40 sheet (63c per sq. yd.). Vinyl has the
advantage that it is not affected by ultraviolet light, and can last indefinitely in
The cost of water saved is—
$3.18 per 1,000 gallons, or
sunlight.
54 cents per cubic yard, or
It is reasonable to assume that "outdoor"
73 cents per ton.
vinyl would last at least two seasons, and
If water carting costs 6 cents per ton therefore the economics of the treatment
per mile, then carting water for 12 miles are quite similar to polythene.
Also as the material is white, water
will be as expensive as saving water that
would have evaporated, by using a poly- temperatures should not increase as much
thene cover. A longer water carting trip as under the black polythene. Vinyl is
would be more expensive than using a much heavier than polythene, and sheets
measuring 100 ft. x 100 ft. are probably
polythene cover.
NOTE: Costs associated with the tech- the largest practical size that can be used.
nique—e.g., transport, labour, fencing of Because vinyl is more dense than water,
the dam, pumping the water to a tank floats may be required to support the
and troughs—have not been considered. cover.
sheet
60 sand bags @ 8c each
2 cu. yards sand @ 80c/yd

A dam covered with white outdoor vinyl.

306.00
4.80
1.60

While this material may keep the water cooler than black polythene, it is almost
twice as costly

12
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Reinforced vinyl sheering

These materials are even more durable
than "outdoor" vinyl. They should last at
least as long, exposed to the elements, and
they are even more resistant to tearing
than "outdoor" vinyl. Again, the cost is
greater.
There are many different grades of these
materials, which cost from $1.07 to $2.28
per square yard.
Butyl sheeting
This is another synthetic sheeting
material, which is also not affected by
ultra violet light, but is expensive and
costs $1.10 per square yard. Again, because
this material is more dense than water,
floats may be required to support the
cover. Butyl pool covers with "in-built"
floatation are available in the U.K. for at
least $1.80 per square yard.
Polystyrene floats

Slabs of foam plastic (Polystyrene) are
known to reduce evaporation from concrete tanks. Some difficulties arise in
windy conditions, but these problems could
be overcome.
The main obstacle to the use of this
technique is the cost. Polystyrene, 2 inches
thick, costs $1.80 per square yard.
Because ultra violet light also causes
degradation of polystyrene, paint or other
cover would be required on the floats to
allow extended use of this technique.
CHOICE OF MATERIALS

Cetyl alcohol
Some years ago CSIRO recommended
the use of cetyl alcohol for evaporation
reduction from dams. Subsequently, this
technique was found to be relatively ineffective where the water surface was
small and only one or two dispensing units
could reasonably be used to keep a continuous supply of the alcohol on the water
surface.
In even mildly windy conditions, the
continuity of the very thin protective film
of alcohol is disrupted, and this is the
major reason for the relative inefficiency
of the technique in reducing evaporation
from small farm dams. This technique is
no longer recommended for general use.
Oils floated on water surfaces
Vegetable oils can be discounted due to
rapid oxidation which is likely to cause
breakdown of the oil.
Mineral oils can be discounted on the
assumption that tainting of the water
could be severe—and this problem could
recur in subsequent years.
Medicinal-grade paraffin oil would probably be suitable, except that to form a
continuous film on a water surface, this
oil must be applied as a i inch layer, which
costs about 80 cents per square yard of
water surface. This cost is well above the
cost of polythene sheet. The distribution
of any oil film is likely to be affected by
winds. Also, an oil film will lead to
reduced gas exchange across the water
surface (as does polythene sheeting) and
this in turn affects animals and plants
growing in the water.

The more expensive materials which are
unaffected by ultra violet light can be
used for alternative uses in the future,
such as coverings for hay, silage, bulk
super, temporary grain storage, lining
tanks and general tarpaulin functions,
whereas the polythene cover can be
written off in one year and may not be
useful for anything else afterwards. This
is a special one-year drought measure.
With the more expensive materials, it may
be feasible to consider using covers on
dams every year, and thus ensure a more
reliable water supply every year.
Other methods of evaporation control
which have been considered are mentioned
below.

Shading the water surface of a dam with
hessian
This is another technique which has
been tried on at least two dams this year,
and whilst it has a high labour requirement, the materials cost is low when compared to the polythene covers. A hessian
cover is likely to be less effective than the
polythene. By shading the water surface,
hessian reduces the water temperature,
thus reducing evaporation.
If the cover has edges which meet the
walls of the dam, then wind movement
between the hessian and the water is
minimised, and the maximum effectiveness
will be achieved.
13
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Opened-out hessian bags (urea sacks in this case) may be used t o cover dams b u t must be supported above t h e water
surface en wires. A n y reduction in evaporation will come f r o m t h e e f f e c t o f shading t h e water surface. Strong winds
may disturb t h e hessian

The hessian (opened out wheat or urea
bags—hessian part only) should be supported on plain wires or on ringlock, with
the wires strung between parallel rows of
steel posts (5 ft. intervals) on opposite
walls of the dam. The hessian should
be suspended slightly higher than the
expected high water mark.
If new hessian is purchased especially
for this purpose, then the treatment
becomes fairly expensive, and the same
money would be better spent on a polythene cover.
One dam holding 1,500 cubic yards of
water and with a surface area of 6,000
square feet, required 274 urea bags, 40
steel posts and 3 man-days of labour.
The temperatures were:
Not
Covered
covered
Water
....
62°F
54°
Air
70°
62°
These observations were taken some
weeks after the cover was installed, and
further observations are being made.

Very windy conditions caused some
damage to the cover, the main problem
being that bags pulled away from the wire
supports. Earlier, after a rainfall of 60 or
70 points, some of the steel posts moved
in the ground and allowed the hessian
cover to sag.
RECOMMENDATIONS
Black, polythene (0.006 in.) prefabricated
sheeting appears to offer a practical means
of reducing evaporation from farm dams.
The greatest problem, in our experience
to date, has arisen due to rain and runoff (including some clay and silt) accumulating on top of the polythene. With the
described method of anchoring the polythene to the walls of the dam this problem
cannot be avoided, but once a significant
amount of water is present on the cover,
it will be necessary to remove the cover
and replace it in the manner described
earlier.
A different method of anchoring the
polythene sheet to the walls of the dam
14
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These two techniques may both be
may avoid this problem, and a modificaeconomically and practically attractive in
tion is now being tested.
The problems of higher water tempera- this particular year.
The other techniques discussed are
tures, reduced oxygen and lack of sunlight
regarded
as either too expensive to recomin the water, are being considered in the
mend
as
drought
measures, or impractical
light of regular observations of the trial
covered dams. Also, the possibility of for general farm application.
bacterial contamination of the water is
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